Organism-specific neutrophil-endothelial cell interactions in response to Escherichia coli, Streptococcus pneumoniae, and Staphylococcus aureus.
The recruitment of polymorphonuclear leukocytes (PMNs) from the vascular space into the lung interstitium and airspace is an early step in the host innate immune response to bacterial invasion of these sites. To determine the ability of intact bacteria to directly elicit PMN migration across an endothelial monolayer, we studied in vitro migration of PMNs across a monolayer of human pulmonary microvascular endothelial cells in response to Streptococcus pneumoniae, Staphylococcus aureus, and Escherichia coli, as well as to purified E. coli LPS. Bacterial induction of PMN migration was dose dependent and elicited by > or =10(4) bacteria/ml of each of the species tested. Pretreatment of PMNs with blocking Abs to CD18 significantly inhibited migration of PMN in response to all stimuli tested, but had the most profound effect on migration to S. pneumoniae and S. aureus. Intact E. coli were 10 times more potent in inducing transmigration of PMNs than a corresponding amount of purified LPS. Bacterial induction of PMN migration did not correlate with up-regulation of surface endothelial ICAM-1 expression (purified LPS >> intact E. coli > S. aureus and S. pneumoniae) nor up-regulation of VCAM-1 and E-selectin. Neutralizing Ab to ICAM-1 had no effect on PMN migration to any of the bacteria or to purified LPS. These findings demonstrate that diverse bacterial pathogens induce PMN migration across a pulmonary microvascular endothelial cell monolayer in a fashion that appears to be organism specific. In addition, intact bacteria elicit PMN-endothelial cell interactions distinct from those seen when purified bacterial products are used as agonists.